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(57) ABSTRACT

The present disclosure relates to a backlight module, includ-
ing a backlight frame and a light guide plate placed inside the
backlight frame, wherein a light-emitting element is provided
at the inner side of a side wall of the backlight frame, a first
reflective sheet is provided at a lower location under the light
guide plate along the vertical direction, and a second reflec-
tive sheet is provided at a lower location under the light-
emitting element along the vertical direction, the second
reflective sheet being extended towards the inside of the back-
light frame to a lower location under the light guide plate
along the vertical direction. Through providing the second
reflective sheet located under the light-emitting element and
extending to a lower location under the light guide plate, the
light scattered out under the light-emitting element can be
guided into the light guide plate, thus effectively enhancing
the efficiency of incident light guided into the light guide
plate from the light-emitting element.

11 Claims, 2 Drawing Sheets
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BACKLIGHT MODULE

TECHNICAL FIELD

The present disclosure relates to the technical field of lig-
uid crystal display (LCD), and in particular to a backlight
module.

BACKGROUND

It is well known that thin film transistor-liquid crystal dis-
play (TFT-LCD) is one of the main products of current flat
panel display. Ithas become an important display platform for
modern information technology and video product. Since
liquid crystal itself does not emit light, a backlight module is
required in order to implement the display function thereof.

Nowadays, mainstream backlight modules generally use a
side-access type backlight. In the backlight module, a light-
emitting element is firstly provided on the inner side of a side
wall of a backlight frame, and then light is guided to a display
area through a light guide plate (LGP) mounted on the back-
light frame. To ensure the light coupling efficiency between
the light-emitting element and the light guide plate, i.e., the
efficiency of incident light guided into the light guide plate
from the light-emitting element, a reflective sheet is provided
at the bottom of the light guide plate along the vertical direc-
tion, which is the direction along a vertical line passing
through the light guide plate and the bottom of the backlight
frame. Generally, the size of the reflective sheet along the
horizontal direction, which is the direction orthogonal to the
vertical direction and includes a longitudinal direction and a
transversal direction, is equal to that of the light guide plate.
That is to say, the reflective sheet is flush with the light guide
plate.

In practice, it is found that when the reflective sheet extends
along the horizontal direction to a lower location of the light-
emitting element in the vertical direction, the efficiency of
incident light guided into the light guide plate from the light-
emitting element increases at least 3% compared with the
situation when the reflective sheet is flush with the light guide
plate. In some actual examples, the brightness of the display
as measured increases from 4735 nit to 4890 nit. Therefore,
the reflective sheet should be arranged as extending to the
bottom of the light-emitting element along the vertical direc-
tion as much as possible.

At present, there are two types of typical methods for the
arrangement of the reflective sheet. In one method, the reflec-
tive sheet is bonded to the bottom of the light guide plate, and
extends to a lower location under the light-emitting element
along the vertical direction. However, in this case, the expan-
sion and compression of the reflective sheet induced by tem-
perature and humidity to which the reflective sheet is sub-
jected would be restricted, thereby resulting uneven bright
and dark areas, i.e. wave-shape strips, present in the picture
generated when such a backlight module is used. In the other
method, the reflective sheet is placed between the light guide
plate and the backlight frame in a free state, and extends to the
lower location under the light-emitting element along the
vertical direction. However, in this case, the reflective sheet
mounted in the backlight module may be retracted from the
lower location under the light-emitting element along the
vertical direction, thereby failing to achieve the object of
enhancing the efficiency of incident light.

SUMMARY OF THE INVENTION

With regard to the above-mentioned defects existing in the
prior art, an object of the present disclosure is to provide a
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2

backlight module, which may effectively enhance the effi-
ciency of incident light guided into the light guide plate from
the light-emitting element.

1) A backlight module provided in the present disclosure
includes a backlight frame and a light guide plate placed
inside the backlight frame, wherein a light-emitting element
is provided at the inner side of a side wall of the backlight
frame, a first reflective sheet is provided at a lower location
under the light guide plate along the vertical direction, and a
second reflective sheet is provided at a lower location under
the light-emitting element along the vertical direction, the
second reflective sheet being extended towards the inside of
the backlight frame to a lower location under the light guide
plate along the vertical direction.

2) In one preferred embodiment according to Item 1) of the
present disclosure, the second reflective sheet is located under
the first reflective sheet along the vertical direction.

3) In one preferred embodiment according to Item 1) or 2)
of the present disclosure, the first reflective sheet extends
towards the side wall of the backlight frame to a lower loca-
tion under the light-emitting element along the vertical direc-
tion.

4) In one preferred embodiment according to any one of
Item 1) to Item 3) of the present disclosure, an elastic sup-
porting member for buffering is provided between a lower
location under the light guide plate along the vertical direc-
tion and an upper location above the bottom of the backlight
frame along the vertical direction, and an accommodation
recess for receiving the second reflective sheet is formed on
the top of the elastic supporting member along the vertical
direction.

5) In one preferred embodiment according to Item 4) of the
present disclosure, the second reflective sheet is engaged into
the accommodation recess.

6) In one preferred embodiment according to Item 4) of the
present disclosure, the second reflective sheet is bonded into
the accommodation recess.

7) In one preferred embodiment according to any one of
Item 1) to Item 6) of the present disclosure, a cooling fin is
further provided between the light-emitting element and the
backlight frame.

8) In one preferred embodiment according to any one of
Item 1) to Item 7) of the present disclosure, the light guide
plate is secured to the backlight frame from inside using a
snap plate via a snap connection.

9) In one preferred embodiment according to any one of
Item 1) to Item 8) of the present disclosure, the light-emitting
element is an LED light source.

Compared with the prior art, in the backlight module of the
present disclosure, the light scattered out under the light-
emitting element can be guided into the light guide plate by
means of the second reflective sheet arranged under the light-
emitting element and extending to a lower location under the
light guide plate, thereby effectively enhancing the efficiency
of incident light guided into the light guide plate from the
light-emitting element.

In a further technical solution, the second reflective sheet is
located under the first reflective sheet, in order to facilitate the
arrangement of the second reflective sheet. Meanwhile, the
portion of the second reflective sheet extending to a lower
location under the light guide plate forms an overlapping
region with the first reflective sheet, so that there is no inter-
face gap existing between the first reflective sheet and the
second reflective sheet, thereby further ensuring that the light
scattered out under the light-emitting element can be guided
into the light guide plate. Consequently, the efficiency of
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incident light guided into the light guide plate from the light-
emitting element can be effectively enhanced.

In a further technical solution, the first reflective sheet
extends to a lower location under the light-emitting element.
In this manner, the light under the light-emitting element can
be directly guided into the light guide plate through the first
reflective sheet. In addition, there is no interface gap existing
between the first reflective sheet and the second reflective
sheet since an overlapping region is formed by the first reflec-
tive sheet and the second reflective sheet. Therefore, it is
further ensured that the light scattered out under the light-
emitting element can be guided into the light guide plate, thus
effectively enhancing the efficiency of incident light guided
into the light guide plate from the light-emitting element.

In a further technical solution, the light guide plate can be
protected through the elastic supporting member for buffer-
ing located between the light guide plate and the backlight
frame. Meanwhile, the accommodation recess on the top of
the elastic supporting member is used to receive the second
reflective sheet, so that the position of the second reflective
sheet can be restricted by the accommodation recess, thus
ensuring that the second reflective sheet is always located
under the light-emitting element and extends to a lower loca-
tion under the light guide plate, and further ensuring that the
light scattered out under the light-emitting element can be
guided into the light guide plate. Consequently, the efficiency
of incident light guided into the light guide plate from the
light-emitting element can be effectively enhanced.

In a further technical solution, the second reflective sheetis
engaged into the accommodation recess. The position of the
second reflective sheet is thus ensured by the engagement
action provided by the accommodation recess.

In a further technical solution, the second reflective sheetis
bonded into the accommodation recess. The position of the
second reflective sheet is thus ensured by the bonding con-
nection.

In a further technical solution, the cooling fin is provided
between the light-emitting element and the backlight frame
for heat dissipation.

In a further technical solution, the light guide plate is
secured to the backlight frame from inside using a snap plate
via a snap connection, so as to facilitate the installation
thereof.

The foregoing technical features can be combined with
each other in any suitable manner or be replaced with equiva-
lent ones, as long as the object of the present disclosure can be
achieved.

BRIEF DESCRIPTION OF DRAWINGS

In the following the present disclosure will be described in
details with reference to the accompanying drawings and
based on embodiments which are provided in a non-limiting
sense only. In drawings:

FIG. 1 schematically shows a partial structural view of the
backlight module provided in an embodiment of the present
disclosure; and

FIG. 2 shows area A of FIG. 1 in a partial enlarged view.

REFERENCE LIST

1 backlight frame,

2 light guide plate,

3 light-emitting element,

4 first reflective sheet,

5 second reflective sheet,

6 clastic supporting member,
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7 accommodation recess,
8 cooling fin,
9 snap plate.

DETAILED DESCRIPTION OF EMBODIMENTS

In order to enable the objects, technical solutions and
advantages of the present disclosure more clearly, the techni-
cal solutions of the present disclosure will be described in a
clear and complete manner hereinafter. All other embodi-
ments obtained by one skilled in the art based on the embodi-
ments as disclosed in the present disclosure without involve-
ment of any creative work are deemed as falling within the
protection scope of the present disclosure.

Before describing the embodiments, directional terms
mentioned in the present disclosure are defined as follows. In
a backlight module, as shown in FIG. 1, the direction perpen-
dicular to the light guide plate 2 and the bottom of the back-
light frame 1 is defined as the vertical direction V; the side
facing towards the bottom of the backlight frame 1 is defined
as the lower location or the bottom; the side facing away from
the bottom of the backlight frame 1 is defined as the upper
location or the top; and the side of a side wall of the backlight
frame 1 facing towards the light guide plate 2 is defined as the
inner side.

As shown in FIGS. 1 and 2, the backlight module provided
in this embodiment includes a backlight frame 1 and a light
guide plate 2 placed within the backlight frame 1, wherein a
light-emitting element 3 is provided at the inner side of a side
wall of the backlight frame 1. A first reflective sheet 4 is
provided at a lower location under the light guide plate 2
along the vertical direction, and a second reflective sheet 5 is
provided at a lower location under the light-emitting element
3 along the vertical direction. The second reflective sheet 5
extends towards the inside of the backlight frame 1 to a lower
location under the light-emitting element 2 along the vertical
direction.

By means of the second reflective sheet 5 which is arranged
under the light-emitting element 3 and extends to a lower
location under the light guide plate 2, the light scattered out
under the light-emitting element 3 can be guided into the light
guide plate 2, thereby effectively enhancing the efficiency of
incident light guided into the light guide plate 2 from the
light-emitting element 3.

It should be noted that the light-emitting element 3 can be
provided at the inner side of any one of the side walls of the
backlight frame 1, or may be simultaneously provided at the
inner side of two opposite side walls of the backlight frame 1,
or further may be simultaneously provided at the inner side of
four side walls of the backlight frame 1 surrounding the light
guide plate 2. Thus the light-emitting element 3 can be
arranged in several manners, which should be all deemed as
falling within the protection scope of the present disclosure.
Meanwhile, it should be ensured that a second reflective sheet
5 is provided at a lower location under each light-emitting
element 3 along the vertical direction, and extends towards
the inside of the backlight frame 1 to a lower location under
the light-emitting element 3 along the vertical direction, no
matter on which side wall the light-emitting element is pro-
vided at the inner side and how many the light-emitting ele-
ment 3 are provided.

In an embodiment, the first reflective sheet 4 is provided at
alower location under the light guide plate 2 along the vertical
direction, and the second reflective sheet 5 extends to a lower
location under the light guide plate 2 along the vertical direc-
tion. Therefore, the second reflective sheet 5 can be located
under the first reflective sheet 4 along the vertical direction, in
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order to facilitate the arrangement of the second reflective
sheet. Placing the second reflective sheet 5 under the first
reflective sheet 4 can facilitate the installation of the second
reflective sheet 5. Meanwhile, the portion of the second
reflective sheet 5 extending to a lower location under the light
guide plate 2 forms an overlapping region with the first reflec-
tive sheet 4, so that there is no interface gap existing between
the first reflective sheet 4 and the second reflective sheet 5,
thereby further ensuring that the light scattered out under the
light-emitting element 3 can be guided into the light guide
plate 2. Consequently, the efficiency of incident light guided
into the light guide plate 2 from the light-emitting element 3
can be effectively enhanced.

In an embodiment, the size of the first reflective sheet 4
along the horizontal direction, which is the direction orthogo-
nal to the vertical direction and includes a longitudinal direc-
tion and a transversal direction, is designed as being equal to
that of the light guide plate 2. That is, the first reflective sheet
4 is flush with the light guide plate 2 in the horizontal direc-
tion. In this manner, if the second reflective sheet 5 is fixedly
arranged under the light-emitting element 3 along the vertical
direction, the efficiency of incident light guided into the light
guide plate 2 from the light-emitting element 3 would not be
influenced. However, if the second reflective sheet 5 is
arranged under the light-emitting element 3 along the vertical
direction in a free state, the second reflective sheet 5 may be
retracted from a lower location under the light-emitting ele-
ment 3 along the vertical direction, thereby failing to enhance
the incident light efficiency. To this end, the first reflective
sheet 4 can be configured to extend towards the side wall of
the backlight frame 1 to a lower location under the light-
emitting element 3 along the vertical direction. In this case,
the first reflective sheet 4 extends to a lower location under the
light-emitting element 3, thereby the light under the light-
emitting element 3 can be directly guided into the light guide
plate 2 through the first reflective sheet 4. In addition, there is
no interface gap existing between the first reflective sheet 4
and the second reflective sheet 5 since an overlapping region
is formed by the first reflective sheet 4 and the second reflec-
tive sheet 5. Therefore, it is further ensured that the light
scattered out under the light-emitting element 3 can be guided
into the light guide plate 2, thus effectively enhancing the
efficiency of incident light guided into the light guide plate 2
from the light-emitting element 3.

In an embodiment, since the light guide plate 2 is placed in
the backlight frame 1, an elastic supporting member 6 for
buffering is provided between a lower location under the light
guide plate 2 along the vertical direction and an upper loca-
tion above the bottom of the backlight frame 1 along the
vertical direction, and an accommodation recess for receiving
the second reflective sheet 5 is formed on the top of the elastic
supporting member 6 along the vertical direction, in order to
enhance the safety of the light guide plate 2 and also prevent
a damage to the light guide plate 2 generated by a bump
between the light guide plate 2 and the bottom of the backlight
frame 1. The light guide plate 2 can be protected through the
buffering function provided by the elastic supporting member
6. Meanwhile, the accommodation recess 7 on the top of the
elastic supporting member 6 is used to receive the second
reflective sheet 5, so that the position of the second reflective
sheet 5 can be determined by the accommodation recess 7,
thus effectively preventing the second reflective sheet 5 from
being retracted from the lower location under the light-emit-
ting element 3 along the vertical direction. In this manner, it
can be ensured that the second reflective sheet 5 is always
located under the light-emitting element 3 and extends to a
lower location under the light guide plate 2, and further
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ensured that the light scattered out under the light-emitting
element 3 can be guided into the light guide plate 2, thus
effectively enhancing the efficiency of incident light guided
into the light guide plate 2 from the light-emitting element 3.

More preferably, the elastic supporting member 6 is a rub-
ber supporting member.

In an embodiment, the second reflective sheet 5 is engaged
in the accommodation recess 7. Through the limiting function
provided by the engagement action of the accommodation
recess 7 on the position of the second reflective sheet 5, the
second reflective sheet 5 can be prevented from being
retracted from the lower location under the light-emitting
element 3 along the vertical direction. At the same time, the
installation and production of the second reflective sheet 5 is
more convenient.

In an embodiment, since the size of the second reflective
sheet 5 is smaller than that of the first reflective sheet, the
expansion or compression amount of the second reflective
sheet 5 induced by temperature and humidity to which the
second reflective sheet 5 is subjected is naturally smaller.
Therefore, in order to ensure the stability of installing the
second reflective sheet 5, the second reflective sheet 5 can be
bonded into the accommodation recess 7. Through the limit-
ing function provided by the bonding connection on the posi-
tion of the second reflective sheet 5, the second reflective
sheet 5 can be prevented from being retracted from the lower
location under the light-emitting element 3 along the vertical
direction.

It should be noted that the second reflective sheet 5 can be
directly placed into the accommodation recess 7 in a free
state.

In a further embodiment, in order to facilitate heat dissipa-
tion of the light-emitting element 3, a cooling fin 8 can be
further provided between the light-emitting element 3 and the
backlight frame 1.

In a further embodiment, in order to facilitate the assembly
of the backlight module, the light guide plate 2 is fixed to the
backlight frame 1 from inside using a snap plate 9 via a snap
connection. In particular, the snap plate 9 can be bolted with
the backlight frame 1.

In an embodiment, the light-emitting element 3 is a light
source of light-emitting diode (LED).

It should be noted that the above embodiments and
examples are purely used to illustrate the technical solutions
of the present disclosure, rather than restricting the present
disclosure. Although the present disclosure is illustrated in
detail with reference to the foregoing embodiments and
examples, it should be appreciated by those skilled in the art
that modifications still can be made to the technical solutions
asrecited in the foregoing embodiments or examples, or some
technical features therein can be replaced with equivalent
ones. The technical solutions with these modifications or
replacements would not depart from the spirit and scope of
the technical solutions of the embodiments or examples of the
present disclosure.

The invention claimed is:

1. A backlight module, comprising:

a backlight frame; and

a light guide plate placed inside the backlight frame;

wherein:

a light-emitting element is provided at the inner side of
a side wall of the backlight frame, and a first reflective
sheet is provided at a lower location under the light
guide plate along the vertical direction,

a second reflective sheet is provided at a lower location

under the light-emitting element along the vertical direc-
tion, and the second reflective sheet extends towards the
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inside of the backlight frame to a lower location under

the light guide plate along the vertical direction,

an elastic supporting member for buffering is provided
between a lower location under the light guide plate
along the vertical direction and an upper location
above the bottom of the backlight frame along the
vertical direction, and an accommodation recess for
receiving the second reflective sheet is formed on the
top of the elastic supporting member along the verti-
cal direction, and

the second reflective sheet is engaged into the accommo-

dation recess.

2. The backlight module according to claim 1, wherein the
second reflective sheet is located under the first reflective
sheet along the vertical direction.

3. The backlight module according to claim 1, wherein the
first reflective sheet extends towards the side wall of the
backlight frame to a lower location under the light-emitting
element along the vertical direction.

4. The backlight module according to claim 2, wherein the
first reflective sheet extends towards the side wall of the
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backlight frame to a lower location under the light-emitting
element along the vertical direction.

5. The backlight module according to claim 1, wherein the
second reflective sheet is bonded into the accommodation
recess.

6. The backlight module according to claim 1, wherein a
cooling fin is further provided between the light-emitting
element and the backlight frame.

7. The backlight module according to claim 2, wherein a
cooling fin is further provided between the light-emitting
element and the backlight frame.

8. The backlight module according to claim 1, wherein the
light guide plate is secured to the backlight frame from inside
using a snap plate via a snap connection.

9. The backlight module according to claim 2, wherein the
light guide plate is secured to the backlight frame from inside
using a snap plate via a snap connection.

10. The backlight module according to claim 1, wherein the
light-emitting element is an LED light source.

11. The backlight module according to claim 2, wherein the
light-emitting element is an LED light source.
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